Introduction
============

Cancer, one of the top ten malignant diseases, is a severe threat to all human beings ([@b1-ol-0-0-11827]). World Health Organization (WHO) and International Agency for Research on Cancer (IARC) concluded that there were 14.09 million new cases of malignant tumors such as breast, lung and colorectal cancer, and 8.2 million deaths in 2012 ([@b2-ol-0-0-11827]). Approximately 1.2 million women are diagnosed with breast cancer every year in the world, and about 500,000 women die of breast cancer every year ([@b3-ol-0-0-11827]). In 2012, in China there were about 190,000 women diagnosed with breast cancer, ranking first in the incidence of female diseases, and 50,000 deaths, ranking sixth. It is the most common with the highest incidence malignant tumors among women in the world ([@b4-ol-0-0-11827]), and the second cause of death of female cancer in the world ([@b5-ol-0-0-11827]). Moreover, in recent years, the incidence of breast cancer is still rising ([@b6-ol-0-0-11827],[@b7-ol-0-0-11827]) and the proportion of the incidence and death of all malignant tumors in women worldwide is also increasing ([@b8-ol-0-0-11827],[@b9-ol-0-0-11827]). Although China has a low incidence of breast cancer, the burden of breast cancer in China is still increasing ([@b10-ol-0-0-11827]). At present, the sensitivity and specificity of clinical markers, such as CEA and CA19-9, are not high. In recent years, many studies have shown the value of serum miRNA in tumor diagnosis ([@b11-ol-0-0-11827]).

miRNA is involved in the regulation of various biological behaviors and has been found to be a target for diagnosis and treatment of various diseases ([@b12-ol-0-0-11827]). A previous study pointed out that miRNA can be used for disease diagnosis, treatment monitoring and predicting prognosis ([@b13-ol-0-0-11827]). MicroRNAs (miRNAs) are found in many organisms such as animals, plants and viruses. They are a class of endogenous non-coding small RNAs ([@b14-ol-0-0-11827]) with a length of about 22 nt. It has been shown in literature that miRNAs can be involved as proto-oncogenes or tumor suppressor genes in the development and progression of tumors ([@b15-ol-0-0-11827],[@b16-ol-0-0-11827]). Studies have also found that miRNAs can participate in the regulation of their downstream target genes in the case of multidrug resistance (MDR) ([@b17-ol-0-0-11827],[@b18-ol-0-0-11827]). As tumor-associated miRNAs in many cancers such as breast, gastric, bladder, ovarian, liver cancer and oral squamous cell carcinoma, miR-129-5p ([@b19-ol-0-0-11827]--[@b21-ol-0-0-11827]) and miR-433 ([@b22-ol-0-0-11827],[@b23-ol-0-0-11827]) can affect proliferation, invasion, migration and apoptosis of many cancer cells, and can also regulate chemotherapeutic resistance. Studies have shown the mechanism of action of miR-433 and miR-129-5p in breast cancer ([@b24-ol-0-0-11827],[@b25-ol-0-0-11827]), but miR-433 and miR-129-5p have rarely been studied in the diagnosis of breast cancer.

In the present study, the expression of miR-129-5p and miR-433 in breast cancer was detected to study the relationship between the expression levels of miR-129-5p, miR-433 and clinicopathological characteristics, and to explore the relationship between the expression levels of miR-129-5p and miR-433 in the blood of breast cancer patients with different clinical stages and differentiation. The values of single and combined diagnosis of miR-129-5p and miR-433 in breast cancer were compared to provide a theoretical basis for early diagnosis and treatment of breast cancer.

Patients and methods
====================

### General information

Seventy-eight patients with breast cancer diagnosed in Zhengzhou Central Hospital Affiliated to Zhengzhou University (Zhengzhou, China) from February 2016 to September 2017 were enrolled in the research group, aged 58.52±7.96 years. There were 16 cases highly differentiated, 45 cases moderately differentiated and 17 cases poorly differentiated. Clinical stages, 16 cases in stage I, 25 cases in stage II, 21 cases in stage III and 16 cases in stage IV. Seventy-two healthy people who received physical examination in the same period were included in the control group, aged 57.98±8.57 years.

Inclusion criteria: Patients with complete clinical and pathological data; patients without neoadjuvant chemotherapy, radiotherapy and immunotherapy; patients who received three routine examinations, liver and kidney function, electrocardiogram and other routine examinations; patients who were diagnosed with breast cancer by postoperative pathological reports; patients who were accompanied by family members at the time of admission.

Exclusion criteria: Patients with history of mental illness and family history of mental illness; patients with autoimmune deficiency; patients with history of severe organ disease, craniocerebral trauma, drug dependence; patients with communication disorder due to aphasia, irritability, unconsciousness and other factors and cannot cooperate with the examiner.

This study was approved by the Ethics Committee of the Zhengzhou Central Hospital Affiliated to Zhengzhou University. The patients and their families were given a detailed description of the experimental procedures prior to the study, and a complete informed consent was signed by the patients and/or guardians.

### Blood collection

A total of 4 ml peripheral blood on an empty stomach was collected in the morning from patients in the research group and put into an anticoagulant tube. Fasting peripheral blood (4 ml) was also collected from the controls in the morning on the day of physical examination and was put into an anticoagulant tube. After coagulation for 60 min at 20--25°C, it was centrifuged at 1,006.2 × g for 10 min, with a radius of 10 cm at 4°C, the upper serum was separated for storage, avoiding repeated freezing and thawing.

### Laboratory instruments and agents

TRIzol kit (Shanghai Mingjing Biology Co., Ltd.; 5003050), DNase 1 (Shanghai Hengfeng Biotechnology Co., Ltd.; K003399P), cDNA reverse transcription kit (Shanghai Jianqiao Technology Co., Ltd.; 4368814), ultraviolet spectrophotometer (Shanghai Hengfei Biotechnology Co., Ltd.; UV-1100), fluorescence quantitative PCR kit (Beijing Baioleibo Technology Co., Ltd.; ALH190-UBN), and real-time PCR detector (Agilent Technologies Co. Ltd.; MX3000P).

### Fluorescence quantitative polymerase chain reaction (RT-PCR) experimental procedures

Total RNA in serum was extracted in accordance with the instructions of TRIzol kit. Template RNA was digested by DNase I (RNA free) to eliminate genomic DNA contamination. The purity and concentration were determined by ultraviolet spectrophotometer, and the integrity of RNA was detected by 1.5% agarose gel electrophoresis. The concentration of RNA was adjusted to 500 ng/*μ*l, and RNA samples were reverse transcribed into cDNAs by using reverse transcriptase in strict accordance with the instructions. RT-PCR system was 20 *μ*l, 2× Ultra SYBR-Green one step Qrt-PCR buffer 10 *μ*l, RNA template 2 *μ*l, nuclease-free water 5.5 *μ*l, 1 *μ*l of upstream and downstream primers, and super enzyme mix 0.5 *μ*l. RT-PCR reaction conditions were: Pre-denaturation at 95°C for 10 min, denaturation at 95°C for 15 sec, annealing, and extension at 60°C for 1 min, for a total of 40 cycles. The primers in this experiment were designed by Primer Premier 5.0 (Premier Biosoft International) primer design software, and generated by Tianjin Sell Biotechnology Co., Ltd. U6 was used as an internal reference. The specific primer sequences are shown in [Table I](#tI-ol-0-0-11827){ref-type="table"}. The above system configuration was strictly in accordance with the instructions. In the results, the number of cycles of the fluorescent signal cycle Ct is the number of cycles corresponding to the inflection point at which the background begins to enter the exponential growth phase during the amplification process. The relative expression levels of the target gene miR-129-5p and miR-433 were calculated by 2^−ΔCt^.

### Observation indicators

The basic clinical data of the two groups were compared. The expression levels of miR-129-5p and miR-433 in peripheral blood of the research group and the control group were observed. The relationship between the expression of miR-129-5p, miR-433 and clinicopathological features was analyzed. The association between the expression levels of miR-129-5p, miR-433, the clinical stage, and differentiation of breast cancer was analyzed.

### Statistical analysis

The experimental data were analyzed by SPSS 19.0 software system (IBM Corp.). The counting data were expressed as n (%), and Chi-square test was used for comparison between groups. The measured data were expressed as (mean ± SD). Paired t-test was used to compare the two groups. One-way ANOVA was used to compare the mean of multiple groups. LSD t-test was used for post-test. Spearman\'s correlation coefficient was used to evaluate the correlation between the expression levels of miR-129-5p, miR-433, clinical stages and degree of differentiation. The sensitivity and specificity of single and combined detection were evaluated by the receiver operating curve (ROC). The diagnostic value of combined detection of miR-129-5p and miR-433 in breast cancer was analyzed by binary logistic regression. P\<0.05 was considered statistically significant.

Results
=======

### Comparison of general data

General clinical data of age, body mass index, smoking and drinking, diastolic blood pressure, systolic blood pressure, white blood cell (WBC), hemoglobin (HB), red blood cell (RBC) count and platelet (PLT) count were compared between the research and the control group. There was no difference in general clinical data between the two groups (P\>0.05) ([Table II](#tII-ol-0-0-11827){ref-type="table"}).

### Comparison of the expression levels of miR-129-5p and miR-433 in two groups

The expression levels of miR-129-5p and miR-433 in the two groups were detected by RT-PCR ([Fig. 1](#f1-ol-0-0-11827){ref-type="fig"}). The expression level of miR-129-5p in the research group (0.84±0.45) was significantly lower than that in the control group (1.58±0.89) (P\<0.05). The expression level of miR-433 in the research group (0.59±0.32) was significantly lower than that in the control group (1.68±0.87) (P\<0.05).

### Relationship between the expression levels of miR-129-5p, miR-433 and clinicopathological features in breast cancer patients

Clinical information of the research group ([Table III](#tIII-ol-0-0-11827){ref-type="table"}), indicated that the expression level of miR-129-5p in the blood of breast cancer patients was not significantly correlated with age (P\>0.05), but it was correlated with tumor size, differentiation degree, lymph node metastasis, invasion depth and clinical stage (P\<0.05). The expression level of miR-433 was not significantly correlated with age or tumor size (P\>0.05), but was correlated with differentiation, lymph node metastasis, depth of invasion and clinical stage P\<0.05).

### Correlation between the expression level of miR-129-5p, miR-433, clinical stage and the degree of differentiation

Expression levels of miR-129-5p and miR-433 in the two groups were detected by RT-PCR, and the correlation between the expression levels of miR-129-5p, miR-433 and the clinical stage of breast cancer was analyzed ([Fig. 2](#f2-ol-0-0-11827){ref-type="fig"}). The expression of miR-129-5p and miR-433 was negatively correlated with clinical stages (r=−0.6595, −0.8947; P\<0.05). The expression levels of miR-129-5p and miR-433 decreased gradually with the aggravation of patient\'s condition.

### Correlation between the expression level of miR-129-5p, miR-433 and the degree of differentiation

The expression levels of miR-129-5p and miR-433 were detected by RT-PCR. Correlation between the expression levels of miR-129-5p, miR-433 and the differentiation of breast cancer cells was analyzed ([Fig. 3](#f3-ol-0-0-11827){ref-type="fig"}). There was a significant positive correlation between the expression of miR-129-5p, miR-433 and the differentiation of cancer cells (r=0.8507, r=0.7522; P\<0.05). The higher the differentiation of cancer cells, the higher the expression levels of miR-129-5p and miR-433.

### Comparison of the value of miR-129-5p and miR-433 in the diagnosis of breast cancer by single and combined detection

Sensitivity, specificity and AUC of single and combined detection of miR-129-5p and miR-433 were compared between the research group and the control group ([Table IV](#tIV-ol-0-0-11827){ref-type="table"}). High to low sensitivity was combined, detection rate (87.5%), miR-433 (73.61%) and miR-129-5p (69.44%). The specificity from high to low was miR-433 (93.59%), combined detection (89.74%) and miR-129-5p (83.33%). The highest level of AUC combined detection was 0.95 ([Fig. 4](#f4-ol-0-0-11827){ref-type="fig"}).

### Association between miR-129-5p, miR-433 and prognosis of breast cancer patients

Patients were followed up for 1 year, and no patients were lost. The results showed that the survival rate of breast cancer was 80.77%. According to the median values of the expression levels of miR-129-5p and miR-433, patients were divided into high-expression groups and low expression groups, and the survival curve was plotted. miR-129-5p low expression group (n=39) had lower survival than the high expression group (n=39), and the miR-433 low expression group (n=39) had lower survival than the high expression group (n=39) (P\<0.05) ([Fig. 5](#f5-ol-0-0-11827){ref-type="fig"}).

Discussion
==========

Breast cancer patients often have poor prognosis due to early noninvasive diagnosis, drug resistance and metastasis in the treatment of breast cancer ([@b26-ol-0-0-11827]). Therefore, it is worth exploring the ideal molecular targets for early diagnosis and targeted therapy of breast cancer ([@b27-ol-0-0-11827],[@b28-ol-0-0-11827]). MicroRNAs play a very important regulatory role in the early diagnosis, clinical stages and prognosis, and in reversing drug resistance of tumors ([@b29-ol-0-0-11827]).

miR-129-5p was discovered as a tumor-suppressing microRNA. In the study of Luan *et al* ([@b30-ol-0-0-11827]), miR-129-5p expression was low in breast cancer and regulated multidrug resistance (MDR) in breast cancer cells. In the present study, the expression level of miR-129-5p in the research group was significantly lower than that in the control group (P\<0.05). The expression level of miR-129-5p in the blood of breast cancer patients was positively correlated with tumor size, degree of differentiation, lymph node metastasis, invasion depth and clinical stage (P\<0.05). It is positively correlated with the degree of differentiation. The higher the degree of differentiation, the higher the expression level, indicating that miR-129-5p plays an important role in the occurrence and progression of breast cancer. Moreover, it is negatively correlated with clinical stage. The lower the expression level, the higher the severity of the disease, indicating that miR-129-5p can be used to judge the severity of the disease. In the study by Luo *et al* ([@b31-ol-0-0-11827]), HMGB1 is shown as direct functional target of miR-129-5p in breast cancer cells. miR-129-5p may inhibit autophagy of breast cancer cells by targeting HMGB-1, and may also reduce the radiation resistance of breast cancer cells. It has also been shown that targeting inhibition of HMGB1 expression by miR-129-5p inhibits the proliferation and migration of osteosarcoma cells ([@b32-ol-0-0-11827]) and enhance the sensitivity of breast cancer MCF-7 and MDA-MB-23l cells to radiotherapy ([@b33-ol-0-0-11827]). The authors speculate that miR-129-5p can promote breast cancer cell apoptosis by targeting inhibition of HMGB1 or similar nuclear proteins, and may also be an important way to regulate the radiosensitivity of breast cancer cells. The expression of miR-433 in the research group was significantly lower than that in the control group (P\<0.05). The expression of miR-433 was correlated with the degree of tumor differentiation, lymph node metastasis, depth of invasion and clinical stage (P\<0.05). There is a positive correlation with the degree of differentiation. The higher the degree of differentiation, the higher the expression level indicating that miR-433 also plays an important role in the occurrence and progression of breast cancer. There was a significant negative correlation with clinical stage. As the condition becomes more serious, the expression level declines, indicating that miR-433 can be used to judge the severity of patient\'s condition. Gotanda *et al* ([@b34-ol-0-0-11827]) and Wang *et al* ([@b35-ol-0-0-11827]) studied apoptosis of retinoblastoma and human dental pulp cells induced by miR-433. Zhang *et al* ([@b36-ol-0-0-11827]) revealed the effect of miR-433 on apoptosis, migration and proliferation of breast cancer cells. The results of the above studies confirmed that Rap1a, as a direct target gene of miR-433, participates in the function of miR-433. Rap1a activated the MAPK signaling pathway, promoting cell migration, proliferation and inhibiting apoptosis. These findings highlight that miR-433 is an anti-oncogene that regulates the progression and metastasis potential of breast cancer and may contribute to the future development of treatment for breast cancer. Referring to the relevant literature, there are few studies on the diagnosis of breast cancer by miR-129-5p and miR-433, and no studies on the combined diagnosis of the two miRs. In this study, the diagnostic significance of miR-129-5p and miR-433 with single and combined detection in breast cancer is compared, and it was found that the sensitivity and specificity of miR-129-5p with single detection were 73.61 and 83.33%, respectively. The sensitivity and specificity with single detection of miR-433 were 73.61 and 93.59%, respectively. The sensitivity and specificity in the combined detection of miR-129-5p and miR-433 were 87.5 and 89.74%, respectively. The optimal thresholds of miR-129-5p and miR-433 were 1.30 and 1.14, respectively, and the diagnostic efficiency was the highest at this point. The results suggest that the combined detection of miR-129-5p and miR-433 is the most sensitive. The value of the combined detection of miR-129-5p and miR-433 in the diagnosis of breast cancer was evaluated. ROC curves were drawn based on the sensitivity and specificity with the single and combined detection. The larger the AUC, the greater the diagnostic value. The combined diagnosis AUC (0.95) is larger than the single diagnosis AUC (0.83, 0.88) ([Fig. 4](#f4-ol-0-0-11827){ref-type="fig"}). The above indicates that the value of the combined detection of miR-129-5p and miR-433 is higher than the value of its single detection. It has been reported that low level of miR-129-3p is associated with short-term disease-free survival and overall survival in patients with renal cell carcinoma ([@b37-ol-0-0-11827]). Moreover, Zheng *et al* ([@b38-ol-0-0-11827]) proposed that down-regulation of miR-433 level may be related to poor prognosis of patients with gastrointestinal cancer. Therefore, the one-year survival of breast cancer patients was analyzed in this study. The results showed that the low expression groups of miR-129-5p and miR-433 had lower survival than the high expression groups, suggesting that the poor prognosis of breast cancer patients may be related to the low expression of miR-129-5p and miR-433.

In the present study, the expression levels of miR-129-5p and miR-433 in the blood of patients were studied in many aspects, which provided a reference for clinical research. There were some limitations in this study. In recent years, there have been many studies on serum diagnostic indicators since they are convenient and easy to obtain. Therefore, this study mainly focused on serology to explore its value. Due to the short follow-up time, coupled with the differences in the treatment, the relationship between miR-129-5p and miR-433 and the long-term survival prognosis of breast cancer patients needs to be further studied.

In conclusion, the expression levels of miR-129-5p and miR-433 in peripheral blood of patients with breast cancer are lower than those of healthy people, and are closely related to the clinical stage of breast cancer and the degree of differentiation of cancer cells. It is expected to provide reference for judging the condition of breast cancer patients and to guide the treatment of breast cancer. The combined detection of miR-129-5p and miR-433 is of great significance for the diagnosis and treatment of breast cancer, and will provide a new entry point for targeted treatment of breast cancer.
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![Comparison of expression levels of miR-129-5p and miR-433 in two groups. The expression levels of miR-129-5p and miR-433 in the research group were significantly lower than those in the control group, with significant differences. \*P\<0.05 vs. the two groups.](ol-20-03-2771-g00){#f1-ol-0-0-11827}

![Correlation between expression levels of miR-129-5p, miR-433 and clinical stages. There was a significant negative correlation between miR-129-5p, miR-433 and clinical stages. As the disease aggravated (clinical stages increased), the expression levels of miR-129-5p and miR-433 gradually decreased. Clinical stage 1: Phase I; stage 2: Phase II; stage 3: Phase III; stage IV: Phase IV.](ol-20-03-2771-g01){#f2-ol-0-0-11827}

![Correlation between the expression levels of miR-129-5p, miR-433 and the degree of differentiation. miR-129-5p and miR-433 were significantly positively correlated with the degree of differentiation. The higher the degree of differentiation, the higher the expression levels of miR-129-5p and miR-433. Degree of differentiation 1: Poor differentiation; 2: Moderate differentiation; 3: High differentiation.](ol-20-03-2771-g02){#f3-ol-0-0-11827}

![ROC curves were drawn by miR-129-5p and miR-433 with single and joint detection. The single and joint detection of area under the ROC curve of miR-129-5p and miR-433, showing joint detection was the highest at 0.95.](ol-20-03-2771-g03){#f4-ol-0-0-11827}

![Association between miR-129-5p, miR-433 and prognosis of breast cancer patients. (A) One-year survival of patients with high and low expression of miR-129-5p. (B) One-year survival of patients with high and low expression of miR-433.](ol-20-03-2771-g04){#f5-ol-0-0-11827}

###### 

Primer sequences.

  Genes        Upstream primers             Downstream primers
  ------------ ---------------------------- ----------------------------
  miR-129-5p   5′-CTTTTTGCGGTCTGGGCTTG-3′   5′-AACGCTTCACGAATTTGCGT-3′
  miR-433      5′-GGATCATGATGGGCTCCT-3′     5′-CAGTGCGTGTCGTGGAGT-3′
  U6           5′-CTCGCTTCGGCAGCACA-3′      5′-AACGCTTCACGAATTTGC-3′

###### 

Comparison of general clinical data between the two groups \[mean ± SD, n (%)\].

  Variables                   Research group (n=78)   Control group (n=72)   t/χ^2^   P-value
  --------------------------- ----------------------- ---------------------- -------- ---------
  Age (years)                 58.52±7.96              57.98±8.57             0.40     0.69
  BMI (kg/m^2^)               20.22±2.08              20.12±2.11             0.29     0.77
  Smoking                                                                    0.05     0.83
    Yes                       24 (30.77)              21 (29.16)                      
    No                        54 (69.23)              51 (70.84)                      
  Drinking                                                                   0.01     0.94
    Yes                       21 (26.92)              19 (26.39)                      
    No                        57 (73.08)              53 (73.61)                      
  Diastolic pressure (mmHg)   77.23±11.13             77.56±11.45            0.18     0.86
  Systolic pressure (mmHg)    112.34±15.24            111.19±16.15           0.45     0.65
  WBC (×10^9^/l)              5.59±4.35               5.71±3.91              0.18     0.86
  HB (gm/dl)                  12.17±2.11              11.69±1.96             1.44     0.15
  PLT (×10^9^/l)              153.97±20.91            154.27±21.61           0.09     0.93
  RBC (1,012/l)               4.56±0.41               4.64±0.38              1.24     0.22

SD, standard deviation; MBI, body mass index; WBC, white blood cells; HB, hemoglobin; PLT, platelet red blood cells; RBC red blood cells.

###### 

Relationship between the expression levels of miR-129-5p, miR-433 and clinicopathological features (mean ± SD).

  Variables                  Cases   miR-129-5p   F/t     P-value   miR-433     F/t     P-value
  -------------------------- ------- ------------ ------- --------- ----------- ------- ---------
  Age, years                                      0.27    0.78                  0.40    0.69
    \<50                     42      0.88±0.49                      0.57±0.21           
    ≥50                      36      0.91±0.47                      0.59±0.23           
  Tumor size, cm                                  2.78    0.01                  1.01    0.31
    \<5                      56      1.12±0.44                      0.54±0.20           
    ≥5                       22      0.82±0.40                      0.49±0.19           
  Differentiation                                 53.47   \<0.01                41.28   \<0.01
    High differentiation     16      1.23±0.36                      0.91±0.24           
    Medium differentiation   45      0.93±0.11                      0.52±0.21           
    Low differentiation      17      0.55±0.12                      0.29±0.10           
  Lymph node metastasis                           5.45    \<0.01                5.38    \<0.01
    Yes                      48      0.65±0.34                      0.38±0.24           
    No                       30      1.18±0.52                      0.69±0.26           
  Infiltration depth                              6.28    \<0.01                3.82    \<0.01
    T1+T2                    28      1.08±0.33                      0.72±0.27           
    T3+T4                    50      0.61±0.31                      0.51±0.21           
  Clinical stages                                 33.42   \<0.01                79.50   \<0.01
    I                        16      1.28±0.43                      0.91±0.11           
    II                       25      0.82±0.31                      0.71±0.16           
    III                      21      0.54±0.11                      0.42±0.13           
    IV                       16      0.40±0.12                      0.27±0.11           

###### 

Comparison of the diagnostic value of single and combined detection of miR-129-5p and miR-433 in breast cancer.

                                                                       95% CI   
  -------------------- ------- ------- ------ -------- ------ -------- -------- ------
  miR-129-5p           69.44   83.33   0.03   \>1.30   0.83   \<0.01   0.89     0.76
  miR-433              73.61   93.59   0.03   \>1.14   0.88   \<0.01   0.94     0.82
  miR-129-5p+miR-433   87.5    89.74   0.02   \>0.46   0.95   \<0.01   0.99     0.91

CI, confidence intervals.
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